Background: Repeated airway challenges with House Dust Mite (HDM) allergen results in marked remodelling and mast cell hyperplasia in the small airways of allergic sheep. We now examine mast cell activation and its association with small airway function and remodelling in these sheep using a novel segmental allergen challenge approach. Methods: Eight allergic sheep received weekly intra-lung challenges of HDM to the left caudal lung for 24 weeks. Eight separate sheep were used as controls. Baseline lung function was assessed in the left caudal segments of all sheep throughout the challenge regime using a wedged-bronchoscope technique. Airway tissue was collected from challenged segments from all sheep, 7 days following the final intra-lung challenge. The airway tissues were immunohistochemically labelled for chymase-mast cells and eosinophils. Collagen and airway smooth muscle content were assessed on Masson's Trichrome stained sections. Results: Resting lung function in the left caudal segment is elevated in 4 out of 8 sheep at the end of the repeated allergen challenge regime. Chymase mast cell density was significantly increased in the small bronchial walls of the HDM-challenged group compared to the control group (52 6 8 vs 8 6 4; P , 0.01). There were significant increases in bronchial collagen deposition in HDM-exposed segments compared to control segments (0.17 6 0.02 vs 0.11 6 0.02 mm 2 /BM, P , 0.05). A correlation analysis of individual sheep data showed that there was a trend for a direct association between the increases in bronchial collagen deposition and the density of chymase-labelled mast cells (rs ¼ 0.71, P ¼ 0.088). Eosinophil density in the small bronchial walls of HDM-challenged segments was also significantly increased compared to controls (65 6 19 vs 11 6 3 cells/mm 2 , P , 0.001), but not associated with collagen content. The bronchial smooth muscle content was not different between HDM-challenged and unexposed control segments.
Department of Pathophysiology and Allergy Research, Medical University of Vienna, Vienna, Austria. Background: Currently, T cell receptor (TCR) transgenic (tg) mice with a murine TCR specific for chicken ovalbumin in the context of a murine restriction element (I-A d ) are frequently used in allergy research to investigate T helper cell differentiation and allergy treatment in vivo. Methods: We here aimed to generate double tg mice expressing a human TCR specific for the immuno-dominant epitope of the major mugwort (Artemisia vulgaris) pollen allergen Art v 1 in the context of the human restriction element HLA-DR1 to provide a valid model for studying allergy development and treatment in vivo. To obtain high expression levels the allergen-specific human TCR variable sequences were chimerized with murine TCR constant sequences. Resulting transgenes were cloned into the pT cass vector system and thus put under the transcriptional control of the natural TCR alpha and beta promotor/enhancer elements. Allergen-specific TCR tg founder mice were cross-bread with HLA-DR1 1 B10.M-DR1 dlAb1-Ea mice. Background: Asthma is a chronic inflammatory disorder of the lung airways that is associated with airway remodeling and hyperresponsiveness. Its is well documented that the smooth muscle mass in asthmatic airways is increased due to hypertrophy and hyperplasia of the ASM cells. Moreover, eosinophils have been proposed in different studies to play a major role in airway remodeling. Here, we hypothesized that eosinophils modulate the airways through enhancing ASM cell proliferation. The aim of this study is to examine the effect of eosinophils on ASM cell proliferation using eosinophils isolated from asthmatic and normal control subjects. Methods: Eosinophils were isolated from peripheral blood of 6 mild asthmatics and 6 normal control subjects. ASM cells were incubated with eosinophils or eosinophil membranes and ASM proliferation was estimated using thymidine incorporation. The mRNA expression of extracellular matrix (ECM) in ASM cells was measured using quantitative real-time PCR. The effect of eosinophil-derived proliferative cytokines on ASM cells was determined using neutralizing antibodies. The role of eosinophil derived Cysteinyl Leukotrienes in enhancing ASM was also investigated. Results: Co-culture with eosinophils significantly increased ASM cell proliferation. However, there was no significant difference in ASM proliferation following incubation with eosinophils from asthmatic versus normal control subjects. Co-culture with eosinophil membranes had no effect on ASM proliferation. Moreover, there was no significant change in the mRNA expression of ECM proteins in ASM cells following co-culture with eosinophils when compared with medium alone. Interestingly, blocking the activity of cysteinyl Leukotries using antagonists inhibited eosinophil-derived ASM proliferation. Conclusions: Eosinophils enhances the proliferation of ASM cells. This role of eosinophil does not seem to depend on ASM derived ECM proteins nor on Eosinophil derived TGF-b or TNF-a. Eosinophil seems to induce ASM proliferation via the secretion of Cysteinyl Leukotrienes.
Colour Change in the Human Histamine Wheal; a Sign of Desensitized Histamine Vasoconstrictory Receptors
Lars Malm, MD, PhD. Clinical Science, Lund University, Lund, Sweden. Background: The aim was to find the cause and consequences of a colour change in histamine wheals found after ordinary histamine skin prick tests (SPTs) (10 mg/mL). A rapid change to a darker red colour from the 18th and to the 20th minute has been demonstrated by using a digital image-processing technique called LYYN and ImageJ to yield numerical values. Background: We recently found that hypoxia-inducible factor 1 (HIF-1) plays a crucial role in the pro-allergic functions of human basophils by transcriptional control of energy metabolism via glycolysis as well as directly triggering the expression of the angiogenic cytokine vascular endothelial growth factor (VEGF). Here, we investigated whether there is an overarching principle of HIF-1 involvement in controlling the synthesis of angiogenic and inflammatory cytokines from various human effector cells stimulated by IgEdependent or innate immune triggers. Methods: LAD2 human mast cells, 1 primary human basophils, and THP-1 human myeloid cells were used for investigations of FceRI and Toll-like receptor (TLR) ligand-induced responses. Quantitative real-time PCR, Western blot analysis, ELISA, fluorometry, luminometry and fluorescence microscopy were used to run the assays. Results: In contrast to basophils, LAD2 mast cells expressed high background levels of HIF-1a, which was largely independent of the effects of stem cell factor (SCF). 2 Both mast cells and basophils expressed TLR2 and 4, albeit weakly compared to THP-1 cells. Cytokine production in mast cells following TLR ligand stimulation was markedly reduced by HIF-1a knockdown in LAD2 mast cells. In contrast, although HIF-1 is involved in IgEmediated IL-4 secretion from basophils, it was not clearly induced by the TLR2 ligand PGN. Conclusions: HIF-1a accumulation is fundamentally important for sustaining human allergic effector cell survival and function. This transcription complex facilitates the generation of both pro-angiogenic and inflammatory cytokines in mast cells but has a differential role in basophil stimulation comparing IgE-dependent triggering with innate immune stimuli.
